Developmental death of photoreceptors in the C57BL/6J mouse: association with retinal function and self-protection.
We have investigated the relationship between cell death among photoreceptors and the expression of function- and stress-related proteins during the development of the retina of the C57BL/6J mouse. Retinas from mice aged P(postnatal day)4 to P63 (adult) were examined for cell death using the TUNEL technique, and for the expression of basic fibroblast growth factor (bFGF), cytochrome oxidase (CO), rod opsin and glial fibrillary acidic protein (GFAP), using immunocytochemistry. At P4, cell death is most prominent in the inner layers of retina, declining to near-zero levels by P16. Cell death among photoreceptors occurs in a discrete wave commencing at approximately P12 and remaining elevated into the 4th postnatal week, beginning, peaking and declining later than in inner retina. The onset of photoreceptor death correlates with the expression of function-related molecules, such as CO and opsin. The decline in photoreceptor death correlates with the expression of the protective factor bFGF in photoreceptors. At the anterior edge of the retina photoreceptor death and the expression of bFGF are accelerated, and the expression of bFGF and GFAP is upregulated, by an edge-specific stress. We conclude that in the mouse photoreceptors undergo a wave of death which culls the neonatal population to adult levels. The onset of photoreceptor death is related to the acceleration of photoreceptor metabolism and function between P12 and P20. The decline of photoreceptor death to the very low levels found in the adult may be mediated by the upregulation of protective factors such as bFGF. Photoreceptor death and the expression of bFGF and GFAP at the edge of the retina are regulated by a still-unidentified, edge-specific stress, from as early as P16.